The role of atrial natriuretic peptide and endothelin in hypoxia induced pulmonary hypertension.
The goal of our studies is to elucidate the role of atrial natrluretic peptide (ANP) and endothelin-1 (ET-1) and their receptor mechanisms in hypoxia-induced pulmonary hypertension and the control of pulmonary artery pressure in patients with pulmonary hypertension. Our experimental model is the male Sprague-Dawley rat subjected to normobaric hypoxia (10% O2, 1 atm) x 4 weeks or less. Our hypothesis is that ET-1 and ANP gene expression are enhanced by exposure to hypoxia and that the ET-1 and ANP so generated have causal and protective, respectively, effects on the development of hypoxia-induced pulmonary hypertension. Results from our studies demonstrated that ANP gene expression and ANP secretion in the heart, and the sensitivity to both endogenous and exogenous ANP in the pulmonary vasculature of hypoxia adapted rats are enhanced during hypoxic exposure. These data defined a role for ANP as a modulator hormone that protects against the development of acute hypoxic pulmonary vasoconstriction and chronic hypoxic pulmonary hypertension. Our studies also demonstrated that ET-1 and endothelin-A receptor (ET-AR) gene expression were selectively enhanced in the pulmonary vasculature by exposure to hypoxia, and that the ET-1 so generated is an important mediator in acute and chronic hypoxia-induced pulmonary hypertension. These results suggest that the intrapulmonary ET-1, acting on ET-AR receptors in the pulmonary vasculature mediates the hypoxia-induced pulmonary vasoconstriction and hypertension. In addition, our recent experiments have demonstrated that administration of BQ-123, a selective ET-AR antagonist, abolished the pulmonary vasoconstrictor response to acute (0-90 min) and chronic (2 weeks) hypoxia, further suggesting that ET-1 plays an important role in the pathogenesis of hypoxia-induced pulmonary hypertension in the rat. Results from our studies also indicate that selective ANP analogs and ET-AR antagonists may be clinically useful for the treatment of pulmonary hypertension.